CHAP. VIII

ELECTRIC MOTORS
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to the opposite, so that, at the moment when C approaches
S, the current in CD is reversed, and C is repelled from
S and attracted round to N, the current through CD
being thus reversed every half turn. In larger motors1
the mercury-cup arrangement is replaced by a commutator
(devised by Sturgeon), consisting of a copper tube, slit
into two or more parts, and
touched at opposite points by
a pair of metallic springs or
"brashes."

In another early form of
motor, devised by Froment,
bars of iron fixed upon the
circumference of a rotating
cylinder are attracted up to-
wards an electromagnet, in
which the current is automati-
cally broken at the instant
when each bar has come close
up to its poles. In a third
kind, an electromagnet is made
to attract a piece of soft iron
alternately up and down, with
a motion like the piston of a
steam-engine, which is con-
verted by a crank into a rotatory motion. In these cases
the difficulty occurs that, as the attraction of an electro^-
magnet falls off rapidly at a distance from its poles, the
attracting force can only produce effective motion through
very small range. Page from 1838 to 1850 designed
various motors, in some of which iron plungers were
sucked into hollow tubular coils of wire in which currents
were caused to circulate at recurring intervals.

In 1839 Jacobi propelled a boat along the river Neva
at the rate of 2| miles per hour with an electromagnetic
engine of about one horse-power3 worked by a battery of
.64 large Grove's cells.
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Fig. 230.averses the coil of CD it turns so as to set itself in the
